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ABSTRAK 
Pemodelan fuzzy adalah proses penjanaan parameter iaitu peraturan fuzzy dan 
keanggotaan. Peraturan fuzzy adalah bentuk keadaan kabur dan fungsi keahlian adalah 
fungsi umum penunjuk dalam set klasik. Untuk mewujudkan parameter, terdapat banyak 
masalah yang timbul dalam proses pemodelan fuzzy. Masalah yang timbul adalah data 
tidak lengkap dan saiz data adalah besar. Data yang tidak lengkap berlaku apabila 
beberapa data diproses hilang sehingga gagal mencatatnya. Masalah saiz data berlaku 
apabila data tidak dapat diproses kerana ia terlalu rumit. Untuk menyelesaikannya, 
kaedah Bat Algoritma dilaksanakan dalam kaedah pengoptimuman dalam pemodelan 
fuzzy untuk klasifikasi. Penggunaan Algoritma Bat ini untuk mencapai tujuan kajian ini. 
Tujuan penyelidikan ini adalah untuk mengaplikasikan dan menilai penggunann Bat 
Algoritma untuk klasifikasi. Untuk melakukan eksperimen dalam penyelidikan ini, 
terdapat beberapa dataset yang digunakan iaitu dataset WBCD, Haberman Survival 
dataset dan Pima India dataset. Enjin Sazanov yang merupakan enjin java fuzzy 
digunakan untuk memohon Bat Algoritma dalam eksperimen. Nilai parameter sudah 
ditetapkan untuk digunakan dalam setiap dataset dalam eksperimen. Keputusannya, 
ketepatan purata tertinggi dihasilkan iaitu 96.91% dengan menggunakan  WBCD dataset. 
Ketepatan purata Bat Algoritma adalah membandingkan dengan kaedah lain. Setiap 
dataset menghasilkan peraturan fuzzy dan keanggotaan. Keseluruhan kajian ini, objektif 
kajian ini dapat dicapai. 
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ABSTRACT 
Fuzzy modeling is a process of generating parameters which are fuzzy rule and 
membership function. Fuzzy rule is a form of a fuzzy condition and membership function 
is a generality of indicator function in classical  sets. In order to create parameters, there 
are many problems arise in the process of fuzzy modeling. The problems are data 
incomplete and the size of the data is large. Data incomplete is happened when some of 
data to process is missing so it failed to record it. Problem of the size of data happen when 
data cannot be process because of it too complex. In order to solve it, Bat Algorithm 
method is implement in to optimization method in fuzzy modeling for classification. The 
study of Bat Algorithm is achieved the purpose of this research. The purpose of this 
research is to apply and evaluate the performance of Bat Algorithm for classification. In 
order conduct an experiment in this research, there are several dataset is use which are 
WBCD dataset, Haberman’s Survival dataset and Pima Indian dataset. A Sazonov Engine 
which is a fuzzy java engine is use to apply Bat Algorithm in the experiment. The value 
of parameter is already set to use when applying every dataset in an experiment. As a 
result, the highest average accuracy generated which is 96.91% by using WBCD dataset. 
The average accuracy of Bat Algorithm is comparing with other methods. Every dataset 
is producing the best fuzzy rule and membership function. Overall of this research, the 
objectives of this research is achieved.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
Nowadays, there are most issues arise in fuzzy systems are interpretability and 
robustness (Pogio, Smale, 2003). These two issues have an effected on traditional data-
driven approaches. Interpretability is deals with the relation occurring between two 
heterogenous entities which are fuzzy system and human. Meanwhile, robustness is 
generalization capability and numerical stability of the identified model. These 
interpretability and robustness are main advantages to fuzzy systems (Guglielmann, 
2008). 
Classification is a process of grouping some of an elements. Hence, some of 
problem in classification arise which are inaccurate data and incomplete data. Due to 
these problem, fuzzy system is the best method to use as a solution (Gadaras and 
Mikhailov, 2009). The fuzzy system has two parameters which are fuzzy rules and fuzzy 
membership function. Fuzzy rules is a form of a conditional statement which is IF x is A, 
THEN y is B where x and y are linguistic variables (Dubois, Prade, 1996) and membership 
function is a generality of indicator function in classical  sets. Fuzzy parameters is needed 
in order to perform its operation. Before fuzzy parameters are use, the identification of 
fuzzy parameters is needed and it known as fuzzy modeling. 
Process to generates parameter is called fuzzy modeling. Problems that arise in 
fuzzy modeling are large data and incomplete of data. By applying optimization method 
in fuzzy modeling, these issues can be solve. In this research, fuzzy modeling using Bat 
Algorithm for classifcation was presented. The Bat Algorithm is one of the method that 
2 
is used for optimization in fuzzy modeling. The Bat algorithm is a nature-based algorithm 
based on prey-tracking behaviour that proposed by Yang in 2010. 
1.2 Problem Statement 
In this research, most of the problem arise in fuzzy modeling are interpretability 
and robustness. Table 1.1 shows summary of problem which are have been carried out. 
Table 1.1 Summary of Problem Statement 
No Problem Description Effect 
1. Limitation of data  Data limit will make 
the classification process 
of data is complicated 
This problem will 
effect on creating a 
fuzzy modeling 
2. Identification of 
many fuzzy parameters 
(Takagi & Sugeno, 
1985) 
Different size of data 
will use by the system 
Fuzzy rules and 
fuzzy membership 
function become 
complex when 
involve large data and 
complex system 
 
 
1.3 Goal and Objective of Research 
The goal of this research is to optimize the fuzzy modeling by using Bat 
Algorithm method for classification problem. In order to achieve the goal, several of 
objectives are required to be made. Below are list of objectives in this study:  
i. To study Bat algorithm for fuzzy modeling.  
ii. To apply Bat algorithm method for fuzzy modeling. 
3 
iii. To evaluate the performance of the Bat Algorithm method using 
classification problem. 
 
1.4 Scope of Research 
The scope this research can be listed as follows : 
i. The scope of research focus on classification problem. 
ii. The optimization method that will be used is Bat algorithm. 
iii. Using datasets from WBCD dataset, Haberman’s Survival dataset and 
Pima Indian dataset. 
 
1.5 Significance of Research 
The significance of this research are : 
i. Process of altering and adjusting fuzzy model can perform automatically. 
ii. Many engineering problems can be solve by its efficiency and robust. 
iii. Increase the global search capability of Bat Algorithm. 
 
1.6 Research Organization 
This research consists of five chapters which are introduction, literature review, 
methodology, implementation and conclusion.  
i. Chapter 1: Introduction. This chapter about an overview of the research 
which is consist of introduction, problem statements, goals and objectives, 
scopes, significance and research of organization. 
ii. Chapter 2: Literature review. This chapter about discussion of a few of 
related research papers. All the relevant books or journal was being 
discussed. 
iii. Chapter 3: Methodology. This chapter about the method that was be used 
in conducting this research and discuss the flow process of the research. 
49 
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